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(54) [sm<o%m 3c-s i c-rsvjxfj— oy&fi&mmf3c-s i c^y^x*— 



(57) [f?lt>] 

[man eafc*$3wwtirc& . s i a&euim^T 

^3C-Si c-hy^-fx^-^ffifft-ri,. 

S?tft»3 fc SiIIl(7)Sit 7° 5 xvtfeoc £{£ 
tWMc»t*&», AKMEtttt : F-3±Jc3C-s icty 

tot oat* . 
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fc-TS. 3C-s ic+y^j**— 0>-&tfttrffi. 

[ft*^2] fftB£«7C*(£. Fe, Co, NiH 

ikSWRfc-r*, ff^i CcfBK^3C-s i c^y 
^ -f x^-^jfcfrS:., 

3Bi4fcJ42fc:Ett«3C-s i ci-y^y j x^-coia 
1 fcSBttO 3 C - S i Ci^J^^Xtj 

i tmm 5 j mr!e4?«7t«ti f e x-h 9 , iwfEJSMb* 

#fbfc*-c& S i k £ »«£ . if #JH l 4 fc« 2 fc 
IS«to3c-s i c^-y>^x^-co^*& 

[11*116] frfE&IBHISa^&SIMRtt. 5nm*> 
6 1 0 5 n m<OJKJ?^ F e « J«T"ft 6 <T t Z&Mk ~t 

ff*il5tlsao3C-s i C-tJ^y 4 xx-^s 
[|f*iR7] WI]ffl£<G**EftKt±, 8 0 0"C*^1 

i o o xwKBKS) & ztznwi b -t t m*jh i izmm 

(7)3 c -s i c^y^x^-^jjfcfriS. 
[ if *ib 8 ] mrier v >f y pS75 x?t 

ft*JH4^{44tclB«E^3C 
- s i ci-sv -f x^-c7)^^rffi 0 
[ If *i« 9 ] fc^ffljfeaa* s i c -cftSfu 
^SSrU *o, ^y+MXcDSSr^trs^Xtf-T- 
SI»;i:J#i!i:tS, 3C-S i Cty>^X*- t 
[MM 10] frfie^X#-<^@j&*8nm^£>5 0 
n m^t^-rti^T'S) 0 , ^ -f X#— «?)W^r[Slt^— &@ 

ff*if 9t!B»s^3C-S 

i c-^yy^xy?-, 

[ft*n i i ] mm^y 4 xtj-comjttp. s i 

3C-S i cty^u*-. 
[ if *H 12] fluK 1 ? -f XX? iot %M3feR 

**»3r4 i k * *MSfc^4 » If 9 fcBttO 3 C - s 
i W?U*-. 
[f&aj^PiH&ira] 

[000 1 ] 



[0002] 

[«*c7)s«j] i-s*-3"rj xco&ghmmiz. mi 
fct^sW^snWro**. iii^co^yy-y^ x 
d, Mitr. ^-^>^y^A-y"(4. m^jsfttss-? 

y Hf >f xy)$g B H a ftM«4 „ 9-y y - y i •> 3 ifctiSI^ 

9tfrJ*—9*i-4 XcDfa^mcD^--*! X&MmLXWk 

■t&zk ffx*% tin, m=?-m$k* mmth z k , 
¥mm£&®iMi> , ^ y y -y-*M x^sftt-rs t , 

*^-f XSftHfc i 9 BSSBB®-'^ HflBt t =Sr 9 . SI 
Mitt, H9fcjS^-«t3 ! SriSrJI£ i fri-S i C 
(ftfl^*> (O/^^mk. -f^h-h. 3C-S ic 
fi3-SiC) ^^y|g^{4. T*IWGKKn*"C{&&5 4 
0 n mtjIftJtE^^^^y H^-v 7 7X^- 2 . 3 e V 
Sr*L. a^df -v 9 r-^KlJSk a^tSftb' 9 y bilS 
Sr* LX V^S ^SlflA'y HaBS*#t*fe*fc 

^.wtftu xt lx temmx-% %&~>tz, 
[0003] 9-yy— y— f-r x«3c-s iw^ 

ffiffl-CSS. 3C-S i Crhy^<-X^-tf0ig@ 

4j^, tyy-^-^x«3c-s i cty 

^ x/7-Sr S i SRifcjSg-CSfUf, »0S i r 
Xk 3 C-S i Ci-S*74 Xi]—\ l z5.h'T>M Xk 

ixl/? hD-yxf i 9^xSr||JlT'#-g.„ <T^)j;-5 
CC, 3C-S i c-^y^x^-Sri^rrg^ 4fc. fi 

-rs^S-ftOft^xi/y ha-yxxy^xMM^t l 
xcon.%: th, , # ^ N'y H >y y°x §- 

<;^HM+ISxy^x. %3t-f9^x, S^tcii^-r 

[0004]ft#, s i c^^xy7-*^r)£-f-|>Sffik 

c 4 x y? - Sr § Brttw^rr* -& . <r ^^rffi 
^stiis (125 o°ciii±) ^^^mfflttWffi 
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lz£ 0 , 7?7Tl YWfoHzmk^h %><7)Tfoh 
(Appl. Phys. Lett. 72, 1S35p 
(1 9 98) #ES) „ Zcr>-Jjmz£& S i C<7mX#— 

(Si n H 2n+2 ) *>onrj8ffi<0^^ffiffl-r 

Bf (f tl&Jimtffc MMater. Sci. s 18. 1 

2 5 5 (1 9 9 9) #{F^ ApplPhy. Let 

t. , 74, 3942 (2000) #B§ ) „ Z\<?rfrmz 

i*UT, ^x'te^yy-;5'T*&&£ 3 \ OTfiraMtSfi 

3C-S i C-^y^^X*-{iffi* f )T^<<7)ffljt€r 
[0005] 

W5r3C-s i c-*-y^ 4,1 h£B 

[0006] 

c Srssfe-r s iztbemi ] _tiaiH*»8w- * >t*> 
mmz 7m t mtt.ik.mfr x~m?x\ 

^«7U*i;LT. Fe> Co, N i fr&Witl&^-ftl 
v+r«fW4»R«ie, atmiSteflJISPlyC'^M Xij 

- s i ct/7 4 xti--hmm0m^z$Lm-& « ± 

ti/zi. 9, mmcomfrizitm tfcg£*-r s 3 c - s i 
cws&rsv ttz. mmi&m 

*W»fC, 3C-S iC*|&f|-*-y? tf>£3 
^ffiteiBfc^&^-C, 3 C - S i C«g B 1r?-y ^ * X 



[00 07 ] *%BJC03C-S i Ct>">^*-<^ 

at**-?- y y - 9 im x<n&wmmmt? t^^xmmz 
siiisffi±csm:ML, ikmrnmnm^zm 

? tftt, ;wa*-<7)Sii!) s 

imsws i sf^Ktai^ii^ s i mmiz 

(Kf 3C-S i Q-1rJ*7 4X.f)— iiSSHKS i 
[ 0 0 0 8 ] Si Mii"«J; 3 =5rB^fiaST' 

y, tfzlZX?>X-i>&\<\ 4fc s FeAK3afe&»fei5r 
SISBSliS nm^<i> 1 0 5 nm<?5K?<?3F e|flK**Jf* 

l ^ fc K< 6 * h y 9 x v tf 

•TS^aMflJSfi:. 8 0 0 110 0°C<7)®HT' 

itf5fl!ifttJ:-6*«flH<03C-s 

JSfcJfctT. 8nm^^5 0nm^ffiffl^HffM^SS:W 
«3C-Si C^-y7>fX^-^Jj!c'f-S;fc^f# 

[00 09 ] £tz. *%BJ<7)3C-S iCt/^a* 

L. *»o. IrJ^AXem&^-th*? 4 xi)-x*fohz\ 

^4Ai7~com7tl±. ffiL<(±, 

s imR*izwtb&&tix i $mt l zmi£zti, sissa 
£->x$tytnkmm%&z\k$:mmt-th, zommz 

iS3C-si c^y7-rx^-{±. &=FmtUJt>fm: 
lz£-oX"im6£m±L. 7-fXi?-c?)Stj;-5 
TSBt^^^i & <! t A«T I) . Mi-tf s *% B J^ 3 

c-s i a-y? 4 xij-i^r^ xTis-tmmzmm-f 

till. 3C-SiCi-y^4Xi;—com^^t^Xm 

SitAi'T-SI.. Ill-OS ifflSLBrs 
l.l^i7)iffAM^t3C-S iCfy>^*-^ 



(4) SI2003-2800 (P2003-28 9 



[0010] 

tffl^TBSBfcKW*. *»3C-Si C<tSV 

i^mmm. 7vm&m*m»xim-9-&. act. a 
&wmm&mitt&. zcom. mit-t&3c-s i c 

ifcfc, MSI^MLts iSt^r^Xvcv 

ffif#LT. 3C-SiCfy!?-f^-5:Mtli, 
[0011] *%BJ5(7)3C- S i Ci~JV4X*l—cnm 
fcXlj-XMi. VXr<n£olz3!iZ_&Zb1fiX%&, H 
Hi, *^«3C-sicty>^^-«ffM^^ 
-XA ^^-T^stElTS) S . *?£BJi^> 3C-SiCt7 

4 xA-^mmum^zxta^ mi (a) sit? 

{ b ) iizjrrti 5 SiSti iteJftJtLfcAKfWH 
§ < =5: "3 , » t-JtLWTiWWiEK^ 3 eDSfSii'hS < * «. . 

tzmrm. mucous*— ?^xcomfm$tf- 3 %m 

So 

[ 0 0 1 2 ] H 1 ( c ) fcjjr^-J: 3 fc, ^gGSMtmrf- 
31:, SiHl^SiJ:, T^Xv^t^BL^M 

cm^tf&m&famm^FscvmwizffiR ixv * x#- 

4fflg«L, i<7)^AJKS#«a^3pf*^S i 

=f 3 ^aafci* l i * x#- 4 swat**-* t ft 

fcr, Z cof&M Ltz ^ -i xij~ 4 O^BJSWT^X^tf 
07jc*M^ (c i Tr&ffi § a 4 fcft (c«lif tSfiD6ri*l 

ff. ^MX#— 4<9l^fa<^££W8rt'£&. 

3 &s i Kftafita* *arj6*6 s i m 
i fcffljesfi*. 

[0 0 13] #S£BJ!<7) 3 c - s iCfy^u*-«i 
3&fifffi£fflH#U*, S i a6K_BcflHifJftt\ *oS iS 

sfcMBatais^tfcma«e&ix«s 3 c - s 



[0014] *fffil!<W X#-Ji. fl?5^fe*S i C 

X#— £7)fl(±, 8 n m;6>£> 5 0 n mCOtgHT'ffitfcjlBR 

£fz. ViXA-coMiitfS iKK+tc 
fflfejiitiTISlSStLT^O, S 1 S^SHtfiiJ'Sie 
fc, 3&oiS»*fclSftL,TV^4. i^«^fcJ:4 3C- 

^Sitmii. Sfc. Sif^Xi:3C-S 

1 C1-SiyjXX—frt>%:Z> c f->^Xb&MWt?hZb 

S . Witr, 3C-sicty<?^ x#-<7)g£ 

[0015] act, *ifiHB<^at«*iKB^-s . 1 0 x 

2 0xlmm 3 collSS i ( 1 0 0) ISS:x^/-;l 
TlB^«afe» L 3 %«JK^> H F ffi-C 3 4MBx -v ^ V? L 

ftlStfcs il«J^^o»77X-?cvDgS: 
iiLt. l«v^?ol77XvcVDiIli 5^ 

ih-^ y^-^TJcEBs^ifcflesiarcft d , s i 

3S»f-WA— **90. 5mTorr(:I2?|H, H 
2 ^'X^IOOSCCM, CH 4 ^'X?r— 0. 0 5SC 
C MWiMT^A U 4 0 T o r r COa^ICft-) „ 
4 2 0~5 5 0Wcov-f^njaT7Xv^DeL 
fc. S iil(j-7>f ^aMT^Xvti^TjDS&S^x. 
s i ^««^JK(±s i iiSI(:ffil^«3E?^ 

[0016] 3C-S i Q^S*7A Xi]~ (iSKiffiK** 
8 0 0 — 1 1 0 OTWUHtfeV^TjjfcKL?';. 3C-S 
i C-^/^^f X#-(±S i i6K±tJ&RL/£*<^SfV^Ji 

(DiotliS. 3C-s i c-^-y^x^-oj&Ra 
S(i*«^JK to±#^ fttc^i= < % 0 . 4 ^fig*n*r B 1* s 
j|W5fc*3C-s i c^y^^x*-^Sii*<^-5 

[00 17] S imi±.lZ2 4nm&Ze>F effl&Zm 
mi. 9 0 0 o C«*^aK-C')t*L/t3C-S i c-hy 
^-f <9J#R£02fcijs"$\ H2 (a) iiiS^H 
tJOSEM (Scanning Electron Mi 
croscopy) a^jS^ETC* 0 . 12 ( b ) \m 
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«S*Ut3C-S i C1- J*7 ■< X%-cr>W8iCr>ft1<(iZ^ 

i>'3C-S i C^-y^^^.^— TSfcbfU 3C-SiC 

5 n m^gffflT^fli 
L, 15. 4 nmtg«t-^*tt5; tifihfrh, 
3C-S i C-^X^X^-CO^miS iSSgI?J& 
-T'JiS;}:^!!. 3C-S i Crry^M X#-cO 
SStil. 5—2. UmTM. 3C-SiC 
-?-y^M X^-cOffl^ffriiS i ISSffltlJSllT* 
S^i:^*^. SEM0TEM(Transmis 
sion Electron Microscopy) 
WEDX (Ene rgy Dispersive X — 
ray spectroscopy) tiS 4 L^fRiMJ" 
WCU. ib«S i C^fc{3(3;"|3I^^J:bSr^t/t„ 
[ 0 0 1 8 ] 0 3 <iT E MT"#JJS L^^HJtM^^ -f X 

( a ) o iz. *wnw a x^-\tm^ 

x, zco^ < xft-mmn-oU^x-h*) . ft^^H: 

urn. ^.mm^^A^nm^mm^Lx^^ 

h . L,J&»L£j& J &Bfi# 1 0 nmJ-XFcO^ ^ X#-iiR 
®BfB**LTV^4. 13 (b) t (c) tt-tfl-Wu 
S^'l 1 nm(7)'> <X3)— tfS^4 5 nmC0>>>fX;#— 
cO«fg^TEMf££^jrf0T''&£, ifL^^ia*^^^ 
^iot, iHf>^a*-MIS B B B3C-SiC 
*St**l/C^4. ^X^-c^Wiifc&J:^ 3C- 
s i ciSHco Clll) *^tifi-oTv^ 0 *7<x#- 

ttBft 6*v*\ 3 c - s i c-ft^Bi^WlMtWttSRlR 
1/0*4. 03 (c) CiLt&^U^-WSAE 
D (Selected— Area Diffracti 

on) ;^-y^l3«STCit. i^lIffirflMiVf 

t'-Aj 3 C - S i Cfe B 9 C 0 1 1] S-HlfcTff fclHftf 
U-caffiUfcfc^Tft*. HSf^-J'fctSft* 2 0 0 

(;lo'v*3C-Si c^ B B H «3tt#*^0fm*-C-S) 
£ . 3r€& fe. Si JJiiSftAtWW ^ > K*tSftfc*i 
^■Cll, 2 0 0HJ*f3e*^HIiif*jhH!t i. K>m±£ixX 
t5<0, tfzte±tXi>#1%lz^fre > X'fo&« 
[00191H4I1 ^yffljjg^s iffiS-hco-?^ 
Xtf-tiyfcU SiStI£L^*Mv-i?n ■ 

y^^.? wi^aii^m£*-rii'C£>& . 3 c - s i c 

4 0>"C, 3te^ljt«§«iA^ i 9^<, Sil 

I»^»i^7vye-?(i ¥ffi£(Ii 5cm 

- l SHrf-4 5 2 0 cm-itfOfcf-^j&^iEWf S>&. «3t 
?7t7> (TO) (cMJfrtl> 7 88 c m^Otr— ? t 
If?7t/y ( LO) fcfcrjfrf &>I$ Q 5 0 cur 1 cob" 



^M-fiitiiSLT^i. TOt-?tf>¥*I£«i2 7 
cm-it* 1 ), b°-y flBii^fl § tiX ^ 5 CO 3 
C-S i CcOr— ^ ( co T0 = 7 9 3 cm" 1 , FWHM< 
10cra-i)(;l^T5cm- 1 ffiK 3C-SiCt7 

^x^-^co^vyiScSLte. LO^-h'i D feTO 
^E— K co^*i ± 0 V i coi i: i± S i lilt" 3 
C- S i CKft C 1 1 1 ] 1Wl*l«ILt'7 4 X#- 

co«jttc*^-< mmu^m^n^z t xh 4 . 

[0020] Si (100) MLhfcffM^ix-S 3 C - 
S i C:ry^4X#-cOl4JC£tffl<&7ta6fc, H^fc 

Mff co f e wm& am l . m%~> tzmm^&x^ l 

X, -jKoWHSfHHbfc. ^co^jfL 
HMuSJK^'S 0 0°C*>£> 1 0 0 0°CiT\ at/, F e 
com^tf 9 n mA^ 1 0 5nmi TTtft&t &Zb ifi-h 
fy-otz. Ztl&CDi-STjj XA— COltSii, ^TFeJt 

[0 0 2 1 ] -£XCDWfttZi3^X^ 9 0M<r>-TJ^ A X 

t-zmtRLxmmi m%. u « t £ < 

c!CO[£@cOSKagS.tXFe?i)ltf0JlJ¥fiic#ttS- 
05ii. 3C-s i c-r/^x^-coittfico 

5(a) i±f emmcommz-^k LtzMimwm&g. 

tfe#tt, 05 (b) (±3£Sffla^— Lfc%£-C9Fe 
SMcOjlllte#ft^^t-0-c:-S)S . 05(a), ( b ) 
HB^^l^t^ Etflii, a^SS8 0 0°CC08n 
m^/bffiRiiflE^JJ^fcftfcitt^U, 2£«iB£9 5 0'C 
£93 2 nmTfeftcfcJiJO, 9 5 0°C^ 1 0 0 0°CiT 
I4»^*-* o F e?t^cOMJ¥* 9 nmi^ 10 5 

nmi T'tiSUS-^Tti: #cOi£M{±. 9 nmi^ 5 8 nm 

-XA^'SKHMCOF eiaEWWa-^^SStCiic^LT 

ttJS;*-li"r. Miff, SKfflK 9 0 0*CT3 C-S i C 
-i XA-Zf&MZit&fziblZlL Feff^CO»§ 

[00 22] I6lit7^>f X^— #S iS«CO?L*^ 

j&Rfrv^4aff-*^mr*0s 06 (a) im 

IOSEMSf$>^ 06 (b) ii^BfffiCOSEMM 
T"fe-S>« 06 (a) cOgW^HcOSEMfa*^. 1rJ*7 

^ xt)-<F>mt\t & i m^mmx o tTc^-rs i t 

(0*coa^ErJT'SLTV^) .06 (b) CO 
imKlrB s E Mfll^A, s s i imcv$fflfrt>tp%: K) com 
%> l zh<^TkA,tz1';^ i x*-<7M7ttmz, ^<co 

[0023] mz, xmicow&mizi'iximLti 

3C-SiCfy7U*-^PL (Photo Lu 
minescence) bZ^?\t*XWlPMT& , 07 
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Hi3 2 5nmT'fe|,„0^(a), (b), 
( c ) , ( d ) , ( e ) T^-TP LX^? YMi^tl^ 

3C-S i Ci-S^jX%—cr>-&mm<?)W%M%. 
fjK 8 0 0*C. 8 5 0°C. 9 0 0°C, 9 5 0*C, 100 

mw>m<7>mjzk.mtizm*:Lx^z>, zcomtmmu.* s 

[0024]»C, PLCOe— ?x*;l^— £ 3C-S 

*-eott@i: OMffi SiSs-fETC* "3 , «Wl±3 C - S i 
c^yMX^-cofifl^U SBMiPLcotr— ?x 

E peak =2. 1 6 + 32d, 0 -2 

•e*§nSo p L^t-^x^df-jsjEsittix^ 

¥-^>-yTfc^L<ti&^\ JJE ( 1 ) ^omiH 
C02 . 16eVll KjT^C-SiC (7)X;t,/t^f-^ 
^■y7°fci£W^rCft4. ( 1 ) aStt, 3C-SiCt/ 

[0025] 

tifUf, s i astEt»iafc:lil5eS*ifc 3C-sict 

y »? ^ x * - £ , essi* * s £ so $p l t &mmz^f& 

fgriX hT'3C-S i C-ry^MX^-Sn^HM, 
Itmii, ££\ *?|BJi<7) 3 C - S i cty>^ 
S i Tn^Xtl^fSMfflt LTffiffl-f- 
& d £ j&*C& . i^ffl &5&»M»lifc*cK «3&&*»rt&r 
3C-S i Cfy^-f^-f^'fXi: S if-V^ Xi; 

-r^^-BftOffiiSx]^^ hD-?xfA'^f XfflWfti: L 

[Eli ] *^cd3C-s i cty)a^»lifci 
* x XA fcjjrtfltsSH'r* 4 . 



(43C-S i c-^y^MXjjr— <7>i:g£M 
n^M-^3C-s i cfy>^x«-«tg(;j: 

y«3C-S i CfOAVKdfV'yTx^df-^fflx.^ 
LX, Forchel^l mW^mm&Wm . ZW/ 

Lx t LT . E«;i/Lx 2 -CSBflr^&ifctfflHLfc 
(Semicond. Sci. Techno 1. 11, 
1 5 2 9 (1 9 9 6) #ffg) . ^SUtWfciSVvai, (J 

ut"«3c-s i o-jT? < xx-tmmmm&n 

fc, PL«b-?lW-(E peak )tl d m0 Sr3C 

-s i c^y^x^-l£^*t#<»f-&iS@h 

(eV) ( 1 ) 3S 

[02] (a)liPSl«SEM(Scanning 
Electron Microscopy) ffeSr7K"f" 

lat-feo. (b> im&$tLK3c-s i c-^-y^^x 

[H3] TEMTil!lSL^*|SSfe^lJ(50^<X^-»TE 
[04] S iS«_h(7)^^X^-(.cm*L. MjaTIIJS 

[05] 3C-sicty>^ x*-«tg»ltM 

aVF e »J»OJWIflc#tt* jj^HT* 0 , ( a ) {±3£ 
ttS" . ( b ) liFe » M<^MJ?te#'l4^^t- 

[06] 3c-s i cty^a^s iSK^TL* 1 

«sEMt, (b) teimmw\n<7>sEMmx°$>&, 

[07 ] S^fiiJSL^PLX^^ HA-t*t/57t 

[08] PLcObr— ^X^/l-df-t 3C-S i C-ry-7 
-f X^-(50fi@i;(7)M«Sr^-r^5yT^S . 
[09] 3 C - S i C ^S B B B ffiit 2r*f0T"^ & . 

1 Sill 

2 A«7C**^^^^H 

3 #JR«#;ai4^ 

4 >^MX# — 



( 7 ) 003-2800 (P2OO3-2 80 





[03] 
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